. This was related to the shallowest depths and to current velocity, which moved benthic and periphytic taxa from the bottom and littoral zone into the water column.
INTRODUCTION
Variations in fluviometric levels on floodplains influence abiotic changes in the environments of these ecosystems. This fluctuation is associated with environmental heterogeneity and, together with interspecific and intraspecific relationships within the aquatic communities, is responsible for the high biodiversity in the floodplain.
The relatively high diversities of rotifer communities of floodplains have been described by several authors in South America (Hardy, 1980; Robertson & Hardy, 1984; Vásquez, 1984; Paggi & José de Paggi, 1990; Bozelli, 1994; Espíndola et al., 1996) . Most of the studies discuss the variations of the rotifer composition over broad time scales. However, their composition may also vary over short intervals (Twombly & Lewis Jr., 1987; Vásquez & Rey, 1989; Hillman & Shiel, 1991; Tan & Shiel, 1993) . Short-term variations may be related to (i) variation in environmental conditions, favoring one species to the detriment of another, (ii) the biotic relationships, competition, and predation, as well as (iii) the interactions of these factors.
This investigation treats the composition and occurrence of rotifer taxa of different forms and sizes in short period of time (14 days) during two distinct hydrological periods (high water and low water), in two environments of the Upper Paraná River floodplain, state of Mato Grosso do Sul.
STUDY AREA
The Baía River (22 0 43'S and 53 0 17'W) is formed by a large number of lakes along its course. The low velocity of its current and the slight slope of its bed produce the characteristics of a semi-lotic environment. Along the stretch sampled, a number of grasses, chiefly Panicum prionitis Ness (Souza et al., 1997) are present along the low banks.
Guaraná Lake (22o43'S and 53o18'W) is situated on the right bank of the Lower Baía River and communicates with the river by means of a permanent channel. Guaraná Lake can be described as a "várzea" lake and has no defined limits, since it grades subtly into flooded areas. Aquatic macrophytes, chiefly Eichhornia azurea (Schwartz) Kunth, are predominant in the channel and in the littoral region.
The waters of both river and lake are warm (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) o C), with acid to neutral pH (5.2-7.1), low electrical conductivity (17-68 µS/cm) and low dissolved oxygen concentrations (3.7-116.2% sat.) (Thomaz et al., 1991 (Thomaz et al., , 1992 . 
MATERIAL AND METHODS
Two sampling stations were established in open water, one in the Baía River and another in Guaraná Lake. Samples were taken daily for 14 days, at the surface, during low water (August/93) and high water (March/94). Rotifers were collected with a motorized pump from open water, using a plankton net of 70 µm mesh size.
Rotifers (ind/m 3 ) were quantified by counting subsamples in a Sedgwick-Rafter cell; at least 200 individuals of each sample were counted. Identification was based on Koste (1978) , Koste & Robertson (1983) , José de Paggi (1989) , and Segers (1995) methods.
The taxa were classified into size groups: (i) class 1 (c1), individuals up to 200 µm long, (ii) class 2 (c2), ≥ 200 µm to <600 µm, (iii) class 3 (c3), ≥ 600 µm to <1000 µm, and (iv) class 4 (c4), ≥ 1000 µm. Each taxon was also classified according to its preferred habitat, as (i) planktonic or (ii) non-planktonic (periphytic and benthic taxa). The sizes of each taxa and their preferred habitat were described according to Koste (1978) and Segers (1995) .
Faunistic similarity in each environment was established using Jaccard's index (Krebs, 1989) , according to the hydrological cycle (high water and low water).
RESULTS

Hydrological cycle
The daily data for depth of the Baía River and Guaraná Lake showed two distinct periods: low water, with depth between 1,4 m and 2,4m (August/93) and high water, with depth between 2,8 m and 3,4 m (March/94) (Fig. 2) . 
Rotifer composition
We identified 143 taxa of rotifers belonging to 21 families (Table 1 Paggi, 1996) , Trichocerca mucosa bicristata, on the Upper Paraná River floodplain (Sendacz, 1995) , and T. mucronata, which was found in environments of the Middle Paraná River and the Upper Paraná floodplain, the other new records represent new occurrences for the entire Paraná River floodplain, including Brazil and Argentina.
One hundred and nineteen taxa were recorded in the river and 112 in the lake. However, there was little difference in rotifer composition between the two environments (7 taxa).
A high number of planktonic taxa was recorded, but there was no marked difference between habitats for the non-planktonic taxa (4 taxa) (Table 1) . However, there were difference in the environments (Table 2 ). Many non-planktonic taxa were found in the river, while both planktonic and non-planktonic taxa were numerous in the lake.
Small-sized taxa (c1 = up to 200 µm, c2= ≥ 200 to 600 µm) were most numerous (Table 1) . In both environments, there was a high number of taxa ≥ 200 µm and 600µm (Table 2) . Table 2 . Number of taxa recorded in each environment, during high water (HW) and low water (LW), according to size class (c1= up to 200 µm; c2= ≥ 200 to 600 µm; c3= ≥ 600 to < 1000 µm; and c4= ≥ 1000 µm) and preferred habitat (npk=non-planktonic, pk=planktonic). Increases in water depth influenced rotifer composition in both river and lake. More taxa were recorded during high water, mainly in the river. During high water, we observed a high number of taxa belonging to size class c2 (≥ 200µm to 600µm), and many non-planktonic taxa.
Environment
High differences in rotifer composition were recorded in the low water period, with more taxa found in the lake. During high water, the number of taxa was similar (Fig. 3 ). Jaccard's index showed that faunistic similarity was greater during high water (0.69) than low water (0.61).
samples ( 
DISCUSSION
The 144 taxa identified in this study indicated the high diversity of rotifers in the floodplain, probably because of environmental heterogeneity. The relationship between diversity and habitat heterogeneity was also observed by José de Paggi (1996) in floodplain environments of the Middle Paraná River. Rocha et al. (1995) showed that 519 rotifer taxa have been recorded in different environments in South America. Lansac-Tôha et al. (1997) and Serafim (1997) identified a total of 198 taxa in the Upper Paraná floodplain, which our results have increased to 218.
A large number of taxa of the families Brachionidae, Lecanidae, and Trichocercidae have also been observed in other environments of this floodplain (Lansac-Tôha et al., 1997; Rossa, 1997; Serafim, 1997) , in South American floodplains (Robertson & Hardy, 1984; Bozelli, 1992; López & Ochoa, 1995) , and in Africa (Segers et al., 1993) . Table 1 . Composition of rotifers occurring in the lake (L) and the river (R), with date for: t=size, cl=size classes (c1= up to 200µm; c2= ≥ 200 to 600 µm; c3= ≥ 600 to < 1000 µm; and c4= ≥ 1000 µm), h=preferred habitat (npk=non-planktonic, pk=planktonic); and b=bibliographic reference to indicate the size class and preferred habitat (1=Koste, 1978; 2=Koste & Shiel, 1986; 3=Segers, 1995 Species richness was higher in the river than the lake, mainly during high water, because of the higher number of non-planktonic taxa in the river. This number increased in the high water period because of (i) washing of littoral vegetation, with consequent increases in the number of taxa from benthic and periphyton communities entering open water; and (ii) the contribution from species entering from other environments which are isolated during other times of year. More planktonic taxa were recorded during low water in both river and lake.
The faunistic similarity obtained in the environemnts showed that in the high water period the contact of the lake and the river was intensified if more water was present. This fact was observed for the rotifers and microcrustaceans fauna (cladocerans and copepods) (Bonecker etal., 1994; Lima et al., 1996) in the same environments. Thomaz et al. (1997) showed that during this period a greater environmental homogenity was observed, which was mainly due to the mixed water. Sharma & Naik (1996) discussed variations in the composition of the non-planktonic community over spatial scales, and noted that they were influenced by other factors such as marginal and submarginal aquatic vegetation. They considered that rotifer richness in the river increased because of the contribution from the fauna upstream. In Venezuelan rivers, Zoppi de Roa et al. (1990) recorded more benthic and periphytic species in the zooplankton, mainly species of Lecane, which was associated with aquatic vegetation . More planktonic taxa were recorded in the river because of, among other factors, the low current flow (0.11-0.50 m/s). According to Paggi & José de Paggi (1990) , low current and shallow depths such as in the Paraná (1.6-3.4 m), were important factors in increasing richness of rotifers. Pjeler & Bérzins (1989) suggested that some Brachionidae, such as Brachionus angularis and Keratella cochlearis, were both planktonic and non-planktonic, while others such as Anueropsis fissa, Platyias quadricornis, Plationus patulus, and B. quadridentatus were planktonic. All these taxa were found in the river and the lake, except for A. fissa which occurred only in the lake.
Several studies have demonstrated the occurrence of non-planktonic taxa in open waters, because of increased fluviometric levels and the presence of littoral vegetation (Shiel et al., 1986; José de Paggi, 1993) . Our results showed that non-planktonic and planktonic taxa could probably establish themselves in open water during both low and high water periods. However, increase in the fluviometric level also contributed to increased richness, and no planktonic taxon predominated during high water.
The establishment of both non-planktonic and planktonic taxa in open water of the small lakes with marginal vegetation indicated that different niches were being occupied. This occurs because of (i) differences in particulate food resources, for example Asplanchna feeds on larger particle sizes than do Brachionus and Trichocerca, or (ii) environmental characteristics; for instance, Anueropsis, Collotheca, and Horäella were recorded in the lake, and Trochocosphaera and Proales in the river.
Interactions among each other due to different relationships between each other and the environment and the species coexisted. Interspecific interactions were related to competition and predation, and the relationships of species with their environment depended on the limnological characteristics and their seasonal variations. Many studies have shown the importance of environmental conditions for the distribution of species in the environment, as well as for the coexistence of a large number of rotifer taxa in the plankton (Green, 1972; Bonecker, 1994; Bozelli, 1994) . According to Pjeler & Berzins (1995) most rotifer taxa were not restricted to a single habitat type.
The highest number of taxa was recorded in the size classes up to 600 µm (c1 and c2). That size is characteristic of the group, most of which are between 100 and 500 µm long (Koste, 1978) . The smaller taxa predominated in the high water period. Papinska (1990) showed that the higher number of rotifer taxa of different sizes in the Vistula River (Poland) might be related to the amount of available food, i.e., in conditions of low concentrations of food, more smaller species might occur. However, our results suggested that other factors might be related to the size of the predominant rotifer taxa, because in the hydrological period (high water) when a low number of smaller taxa occurred, the chlorophyll-a concentration was lower (Bonecker, 1998) .
Another factor that could explain the occurrence of the highest number of small taxa during the high water period was predation on the larger taxa, because more larval fish (Baumgartner et al., 1997) and Chaoborus (Diptera-Insecta) (Takeda et al., 1991) occurred at that time, mainly in the lake.
RESUMO
A composição e ocorrência dos rotíferos foi investigada during dois períodos hidrológicos distintos em dois ambientes (rio e lagoa). As coletas foram realizadas diariamente (14 dias) à superfície na região pelágica de cada ambiente. A similaridade faunística entre os ambientes foi avaliada através do índice de Jaccard. Foram identificados 143 táxons. O maior número de táxons foi registrado no rio. A similaridade faunística entre os ambientes foi maior no período de águas altas. Os táxons planctônicos predominaram, sendo que a diferença para os não planctônicos não foi expressiva. No rio, destacaram-se esses últimos táxons, enquanto que na lagoa prevaleceram tanto os táxons planctônicos como os não planctônicos. Verificou-se que ocorreu um maior número de táxons de menor tamanho (≥ 200µm a 600µm) nos dois ambientes. Esse fato está relacionado com a pequena profundidade dos ambientes e a velocidade de corrente no rio, o que permite o deslocamento dos táxons bentônicos e perifíticos do fundo e da região litorânea para a coluna de água.
